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Abstract 



PROBLEM TO BE SOLVED: To obtain a high strength polyurethane porous product without using a solvent and a drying 
machine, and a method for efficiently manufacturing the same. 

SOLUTION: The high strength polyurethane porous product can be manufactured by subjecting component A of an 
isocyanate group-containing urethane prepolymer which is semisolid or solid at normal temperatures and has been melted 
by heating at 60 deg.C-250 deg.C and component B of a compound capable of reacting with an isocyanate group and/or a 
urethane curing catalyst to high- speed agitation mixing with the use of a mixing head and, by only cooling a foamed 
product having been mechanically foamed creamily to room temperature with or without introducing a gas thereinto and/or 
pressing it at room temperature. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polyurethane porous body which carries out stirring mixing of an isocyanate radical, the compound 
which can react, and/or the urethane curing catalyst after heating melting as the isocyanate radical content 
urethane prepolymer which has the shape of the shape of a semisolid, and a solid-state, and a B component, and 
comes to carry out machine foaming in ordinary temperature as an A component. 

[Claim 2] The polyurethane porous body according to claim 1 characterized by said A component being the 
isocyanate radical content urethane prepolymer of 0.5 - 10.0 % of the weight of isocyanate radical contents. 
[Claim 3] The polyurethane porous body according to claim 1 or 2 characterized by melt viscosity [ in / in said A 
component / 120 degrees C ] being the isocyanate radical content urethane prepolymer of 500 - 100,000 mPa- 

s. 

[Claim 4] How to manufacture a polyurethane porous body by pressing at a room temperature introducing a gas, 
carrying out machine foaming and cooling while carrying out high-speed stirring mixing of ordinary temperature 
or the heated isocyanate radical, the compound which can react, and/or the urethane curing catalyst in the 
ordinary temperature by which heating melting was carried out as an A component as the isocyanate radical 
cantent urethane prepolymer which has the shape of the shape of a semisolid, and a solid-state, and a B 
component, and/or if needed. 

[Claim 5] How to manufacture the polyurethane porous body according to claim 4 characterized by said A 
component being the isocyanate radical content urethane prepolymer of 0.5 - 10.0 % of the weight of isocyanate 
radical contents. 

[Claim 6] How to manufacture the polyurethane porous body according to claim 4 or 5 characterized by melt 
viscosity [ in /, in said A component / 120 degrees C ] being the isocyanate radical content urethane 
prepolymer of 500 - 100,000 mPa-s. 

[Claim 7] How to manufacture a polyurethane porous body given in claim 4 thru/or any of 6 they are. [ which 
carries out heating fusion of said A component at 60-250 degrees C, heats B component at ordinary 
temperature -230 degree C, and is characterized by mixing ] 

[Claim 8] While carrying out high-speed stirring mixing of ordinary temperature or the heated isocyanate radical, 
the compound which can react, and/or the urethane curing catalyst in the ordinary temperature by which 
heating melting was carried out as an A component as the isocyanate radical content urethane prepolymer which 
has the shape of the shape of a semisolid, and a solid-state, and a B component, introduce a gas and machine 
foaming is carried out. How to manufacture the polyurethane porosity sheet-like structure more to press at a 
room temperature applying the foaming object to a sheet-like object, or carrying out lamination if needed, and 
cooling by the room temperature, or if needed. 

[Claim 9] How to manufacture the polyurethane porosity sheet-like structure according to claim 8 characterized 
by said A component being the isocyanate radical content urethane prepolymer of 0.5 - 10.0 % of the weight of 
isocyanate radical contents. 

[Claim 10] How to manufacture the polyurethane porosity sheet-like structure according to claim 8 or 9 
characterized by melt viscosity [ in /, in said A component / 120 degrees C ] being the isocyanate radical 
content urethane prepolymer of 500 - 100,000 mPa-s. 

[Claim 1 1] How to manufacture the polyurethane porosity sheet-like structure given in claim 8 thru/or any of 10 
they are. [ which carries out heating fusion of said A component at 60-250 degrees C, heats B component at 
ordinary temperature -230 degree C, and is characterized by mixing ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the polyurethane porous body obtained 

by melting stirring or the polyurethane porosity sheet-like structure, and its manufacture approach. 

[0002] 

[Description of the Prior Art] The conventional polyurethane porous body used for various coal chemical 
products, artificial leather, synthetic leather, textile processing, etc. What extracts an organic solvent underwater 
while making the polyurethane resin containing organic solvents, such as dimethyl formamide generally called wet 
method, lead and solidify underwater, The polyol which has the isocyanate radical and hydroxyl group which are 
called dry process, and an amine radical, and/or water, The thing made to foam using carbon dioxide gas and the 
evaporation gas of a solvent which mix a low boiler and occur by the reaction at that time, The thing to which 
use for the nitrogen gas which the foaming agent concerned decomposes and generates by mixing a pyrolysis 
mold foaming agent to urethane resin, and carrying out spreading afterbaking of the compound, and it is made to 
foam, blow air into a polyurethane emulsion, carry out high-speed stirring, and foam — what was obtained by the 
base material by carrying out spreading desiccation is known after **. 
[0003] 

[Problem(s) to be Solved by the Invention] As for the conventional polyurethane porous body described above, it 
is indispensable to carry out spreading afterbaking, and its environmental load is large, in order to emit the 
organic solvent which consumes huge energy at the stoving process, and is further used for it into atmospheric 
air or to flow out as waste water, while the facility with a production rate large-scale late moreover is required. 
Furthermore, [0004] which problems — a uniform porous body is not obtained even if too thin and too thick — 
also had This invention is what solves the problem of such a conventional technique. The purpose of this 
invention They are the polyurethane porous body obtained at comparatively easy manufacturing installation and 
process, and its manufacture approach. Moreover, other purposes of this invention It is the manufacture 
approach which an environmental problem does not produce, and since still a lot of energy is not used, they are 
a polyurethane porous body with a cheap manufacturing cost, and its manufacture approach. The conventional 
polyurethane porous body is excelled in thickness precision again. Further Furthermore, thermal resistance, 
difficult by the conventional approach, while excelling also in physical and chemical performance, such as solvent 
resistance, peel strength, and tearing strength, — even if thin and thick, they are a uniform polyurethane porous 
body or a polyurethane porosity-like sheet structure object, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] the polyurethane porous body of this invention was difficult by the conventional 
approach while it was excellent in thickness precision and further excellent also in physical and chemical 
performance, such as thermal resistance, solvent resistance, peel strength, and tearing strength, — even if thin 
and thick, a uniform porous layer is formed. Furthermore, it has the description with the same said of the 
structure to which the foaming object used for a polyurethane porous body was applied by the sheet-like object. 
As an A component, in ordinary temperature, such a porous body and the structure carry out stirring mixing of 
an isocyanate radical, the compound which can react, and/or the urethane curing catalyst after heating melting 
as the isocyanate radical content urethane prepolymer which has the shape of the shape of a semisolid, and a 
solid-state, and a B component, carry out machine foaming and are obtained. 

[0006] In the ordinary temperature by which heating melting was carried out as an A component, the 
polyurethane porous body of this invention carries out machine foaming while carrying out high-speed stirring 
mixing of ordinary temperature or the heated isocyanate radical, the compound which can react, and/or the 
urethane curing catalyst as the isocyanate radical content urethane prepolymer which has the shape of the 
shape of a semisolid, and a solid-state, and a B component, and it may be manufactured by pressing at a room 
temperature cooling or/and if needed. 

[0007] Furthermore, the polyurethane porosity sheet-like structure is obtained in the ordinary temperature by 
which heating melting was carried out as an A component by carrying out machine foaming, while carrying out 



high-speed stirring mixing of a room temperature or the heated isocyanate radical, the compound which can 
react, and/or the urethane curing ca^lyst as the isocyanate radical content ur^Jyme prepolymer which has the 
shape of the shape of a -semisolid, solid-state, and a B component, apply^Bhe foaming object to a sheet- 

like object, cooling by lamination ancKne room temperature, or/and pressing at a room temperature if needed. 
[0008] In addition, without introducing installation or a gas into A component and B component for a gas with 
machine foaming in this invention It is performing high-speed stirring in the range of 700 - 7,000rpm using a 
mixing head etc. While expansion ratio is high and a porous body with a high void content is obtained by 
introducing a gas, when the viscosity of mixed liquor falls, and mixed stirring and transportation of mixed liquor 
become easy and it does not introduce a gas, it becomes precise foaming and physical properties, such as peel 
strength, and tensile strength, wear reinforcement, become strong. 

[0009] In addition, it becomes inadequate [ the rotational frequency of the mixing head of high-speed stirring / 
mixed stirring of 700 or less rpm ], and a eel serves as an uneven large porous body, and by 7,000 or more rpm, a 
load requires a rotational frequency for a mixing head too much, and an activity becomes difficult again. 
[00010] Furthermore, while pressing presses the front face of a cream-like foaming object with a smooth roll, an 
embossing roll, or a release paper, and making a front face still smoother or attaching a concavo-convex pattern, 
a crest, etc. for which it asks in this invention, it is carrying out thickness adjustment and reinforcement can be 
improved much more. 

[0001 1] Thus, by the conventional approach, it excels in a difficult thickness precision, and even if they are thin 
and they are thick, the polyurethane porous body and the polyurethane porosity sheet-like structure which were 
obtained have a uniform porous body layer, while they are excellent also in physical and chemical performance, 
such as thermal resistance, solvent resistance, peel strength, and tearing strength. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0013] As an A component, in ordinary temperature, the polyurethane porous body of this invention carries out 
stirring mixing of an isocyanate radical, the compound which can react, and/or the urethane curing catalyst after 
heating melting as the isocyanate radical content urethane prepolymer which has the shape of the shape of a 
semisolid, and a solid-state, and a B component, carries out machine foaming and is obtained. 
[0014] An isocyanate radical content is desirable at 0.5 - 10.0 % of the weight, an isocyanate radical content 
urethane prepolymer is 1.0 - 6.0 % of the weight, and the melt viscosity in 120 more degrees C is 1,000 - 50,000 
mPa-s preferably in 500 - 100,000 mPa-s. Since the bridge formation of hardenability decreases [ the content of 
an isocyanate radical ] early at 0.5 or less % of the weight, thermal resistance and solvent resistance are 
inadequate, viscosity becomes high further and workability is bad. Moreover, at 10.0 % of the weight or more, 
conversely, it is late, and foaming becomes large or hardenability becomes an ununiformity. 
[0015] Moreover, in 500 or less mPa-s, melt viscosity does not solidify, even if fizz is bad and cools further. In 
100,000 or more mPa-s, a porous body with uniform difficult and uniform mixing is hard to be obtained, and the 
regurgitation from migration of a raw material or a pump also becomes difficult further. 
[0016] The isocyanate radical content urethane prepolymer used as an A component Molecular weight The 
polyester system polyol of 500-10,000, lactone system polyol. Polycarbonate system polyol, polyether system 
polyols, or/and these mixture and ethylene glycol, A diethylene glycol, triethylene glycol, dipropylene glycol, 
Tripropylene glycol, 1, 2-propylene glycol, 1, 3-propylene glycol, 1, 3-butylene-glycol, 1, 4-butylene-glycol, 2, and 
2-dimethy|-1,3-propanediol, 1,6-hexanediol, 3-methyM ,5-pentanediol, 1, 8-octanediol, 4-butanediol, neopentyl 
glycol, 1, 4-screw (hydroxy ethoxy) benzene, 1, 3-screw (hydroxy isopropyl) benzene, Trimethylol propane, a 
glycerol, hexane triol, pentaerythritol, One sort or two sorts or more, and tolylene diisocyanate of polyhydric 
alcohol, such as short chain diols, such as a sorbitol and methyl glycoside, and short chain triol, Diphenylmethane 
diisocyanate, naphthalene diisocyanate, Aromatic series diisocyanate and hexamethylene dHsocyanate, such as 
phenylene diisocyanate, Lysine isocyanate, cyclohexane diisocyanate, isophorone diisocyanate, 
Xylenediisocyanate, tetramethyl xylenediisocyanate, Various kinds of aliphatic series or cycloaliphatic 
diisocyanate, such as NORUBONEN diisocyanate, Triphenylmethane triisocyanate, polyphenyl polymethylene 
poly isocyanate, An isocyanate radical content one sort, such as PORIISOSHIANETO containing a carbodiimide 
radical, an allophanate radical, an isocyanurate radical, etc., or two sorts or more at 0.5 - 10.0 % of the weight In 
ordinary temperature, according to the shape of the shape of a semisolid, and a solid-state, according to the 
usual urethane prepolymer polymerization method, it manufactures so that the melt viscosity in 120 degrees C 
may become 500 - 100,000 mPa-s. 

[0017] Furthermore, the reactant hot melt urethane application to which the above-mentioned conditions are 
satisfied and which is marketed may be used. As such reactant hot melt urethane application, there are trade 
name tie force NH-122A by Dainippon Ink & Chemicals, Inc., NH-200, NH-300, TAKEDA melt SC-13 [ KM 041, ] 
by Takeda Chemical Industries, Ltd., SL-01, SL-02, SL-03, SL-04, etc. 

[0018] The isocyanate radical of B component and the compound which can react are compounds which have a 
hydroxyl group, an amino group, etc. in a molecule, and it is desirable that a reaction with the isocyanate radical 



of A component mixes the amount in which as unreacted an isocyanate radical as possible remains below the 
equivalent, at i.e., the time of mixin^^ 

[0019] As an example of the abovd^ftitioned compound, polyester system po^^lactone system polyol, 
Polycarbonate system polyol, polye^rer system polyols, or such mixture. Ethylene glycol, 1. 2-propylene glycol, 1, 
3-propylene glycol, 1, 3-butylene-glycol, 1, 4-butylene-glycol, 2, and 2-dimethyl-1,3-propanediol, 1,6-hexanediol, 
the 3-methyl -1, 5-PENTA diol, 1, 8-octanediol, 1, 4-screw (hydroxy ethoxy) benzene, 1, 3-screw (hydroxy 
isopropyl) benzene, a diethylene glycol, Triethylene glycol, dipropylene glycol, tripropylene glycol, A cyclohexane 
-1, 4-diol, a cyclohexane -1, 4-dimethanol, There are polyhydric alcohol or such mixture, such as short chain 
diols, such as a glycerol, trimethylol propane, trimethylolethane, hexane triol, pentaerythritol, a sorbitol, and 
methyl glycoside, and short chain triol. 

[0020] Furthermore, ethylenediamine, 1, 3-propylenediamine, 1, 2-propylenediamine, A hexamethylenediamine, 
NORUBONEN diamine, a hydrazine, a piperazine, - diamino piperazine, 2-methylpiperazine, and N and N'4, 4- 
diaminohexylmethane, Isophorone diamine, diaminobenzene, diphenylmethane diamine, A methylenebis dichloro 
aniline, triethylenediamine, a tetramethyl hexamethylenediamine, One sort or two sorts or more of mixture of 
amines, such as triethylamine, tripropylamine, trimethylaminoethyl piperazine, N-methyl morpholine, N-ethyl 
morpholine, and the JI (2, 6-dimethyl morpholino ethyl) ether, can be used. 

[8021] The urethane curing catalysts of B component may be NI ring type amidine compounds, such as organic 
metal system compounds, such as the above-mentioned amine compound, stannous octoate, Djibouti rutin 
diacetate, and dibutyl CHIJIRA urate, 1, 8-diazabicyclo (5, 4, 0) undecene -7 (it is called "DBU" for short below), 
a DBU-p-toluenesulfonic acid salt, DBU-formate, and a DBU-octylic acid salt, or may be such mixture. 
[0022] Moreover, various emulsions, such as water, polyurethane, and the poly acrylic, and various latexes can 
be further used as a B component. 

[0023] The amount of the curing catalyst used is 0.0001 - 10 weight section to A component. In below the 
0.0001 weight section, a reaction is slow, and since air bubbles are crushed or foaming becomes imperfect, it is 
not desirable. Moreover, since a reaction is too early, it becomes fault foaming or gel is carried out in an instant 
above 1 0 weight sections, it is not desirable. 

[0024] In A component and/or B component, in addition, foam stabilizers, such as a surfactant, an antioxidant, 
An ultraviolet ray absorbent, a weatherproof improver, a deodorant, a moisture permeability improver, a 
conductive grant agent, An antistatic agent, an antiblocking agent, a coupling agent, water repellent, a hydrolysis 
inhibitor, Modifiers, such as additives, such as a water absorption agent for giving various kinds of plasticizers, 
such as a color, a pigment, a bulking agent, hollow foam, a pyrolysis mold foaming agent, a water-of- 
crystallization content compound, and dioctyl phthalic ester, and storage stability and a desiccant, various 
thermoplastics, thermosetting resin, and a tackifler, may be added. 

[0025] Well-known things, such as an organic silicon surfactant, are used conventionally, for example, foam 
stabilizers are trade name SF-2908 by Dow Corning Toray Silicone, Inc., SF-2904, SRX-274C, SH-3746, SF- 
2944F, SH-193, SF-2945F, etc. The amount of these foam stabilizers used is 0.01 - 20 weight section to A 
component. Below in the 0.01 weight section, it is hard to produce air bubbles, and there are physical and a case 
where are hard to come out of a mechanical strength, and a bleeding phenomenon is caused, above 20 weight 
sections. 

[0026] A rosin ester derivative, petroleum resin, terpene resin, xylene resin, ketone resin, etc. can be used for a 
tackifier. 

[0027] Polyurethane resin, polyester resin, polyamide resin, acrylic resin, an ethylene-vinylacetate copolymer, 
polyolefin resin, a styrene system elastomer, a polyvinyl chloride, etc. can be used for the thermoplastics for 
reforming. 

[0028] The manufacture approach of the polyurethane porous body of this invention Heating fusion of the 
isocyanate radical content urethane prepolymer of A component is carried out at 60-250 degrees C. After 
heating the isocyanate radical of B component, the compound which can react, and/or an urethane curing 
catalyst at ordinary temperature -230 degree C, A gas is introduced, while moving this A component and B 
component to a mixer and carrying out high-speed stirring mixing using a mixing head. Or it can manufacture by 
considering as the finest possible air bubbles without introducing, making the shape of a cream carry out 
machine foaming, and cooling the foaming object to a room temperature, or pressing at a room temperature if 
needed. 

[0029] Moreover, the fine porous body of uniform air bubbles can be manufactured by introducing a gas, and 
carrying out high-speed stirring mixing of A component and the B component again after high-speed stirring 
mixing, in the above, or carrying out high-speed stirring mixing again after gas installation. 
[0030] Furthermore, a gas can be beforehand introduced into A component and what was creamed by high- 
speed stirring mixing can be used as an A component. 

[0031] Compared with room temperature mixing, it is made easy to mix and maintaining a mixing head at the 
range of **30 degrees C of A component solution temperature already tends to form a comb and a uniform 



porous body layer for a cure rate. 

[0032] As for the gas used, air, niti^^n gas, carbon dioxide gas, argon gas, etc^g used. In addition, the gas 
may be heated beforehand. 

[0033] The polyurethane porosity s^ret-like structure of this invention can be obtained by the same approach 
as said polyurethane porous body. It is manufactured by applying a foaming object to sheet-like objects, such as 
various sheets plastic, a nonwoven fabric, textiles, and knitting, cooling by lamination and the room temperature, 
or/and pressing at a room temperature. 

[0034] They it not only can use the polyurethane porous body and the polyurethane porosity sheet-like 
structure which were obtained for shoes, a bag, garments, a hat, and various cases as synthetic leather and 
artificial leather, but are used for an impact absorber, acoustic material, loudspeaker edge material, skid material, 
shock absorbing material, a core material, a wall covering material, the puff for makeup, etc. 
[0035] 

[Example] Although a concrete example is given and this invention is hereafter explained more to a detail, this 
invention is not limited to these examples. As long as there is no notice especially, the section of the following 
examples and the example of a comparison and % are weight criteria. 
[0036] 

[Example 1] as A component — the Takeda Chemical Industries, Ltd. make and a trade name "TAKEDA melt 
SC-13" (an ester system urethane prepolymer — ) 3,500 mPa-s and isocyanate radical content:4.2% 120-degree 
C melt viscosity : by U.S. drum MERUTA 5507 by Nordson, Inc. Heating fusion is carried out at 120 degrees C, 
and it maintains at 120 degrees C in an incubation tank. As a B component The Mitsui Chemicals, Inc. make, a 
trade name "Mitsui polyol MN-3050" (polyether triol — ) As 56**1.5 mgKOH/g, viscosity:500**100 mPa-s / 25 
degrees C, and an amine system curing catalyst, Water acid number : The Katsuzai Chemicals Corp. make, As a 
trade name "MINIKO L-1020" and a foam stabilizer, the Dow Corning Toray Silicone, Inc. make, What blended 
the trade name "SF-2964" with 65:5:30 and carried out homogeneity mixing is kept at 30 degrees C in a tank. 
After that A component and B component with a separate pipe It poured in with the metering pump so that an A 
component:B component might grow into the mixing head of the **** business incorporated company make of 
Taiwan which kept it warm at 120 degrees C, and a trade name "ISM-206H" 100:5, and high-speed stirring 
mixing was carried out for 1 second by 5,000rpm. Nitrogen gas was introduced succeedingly, in order to ****** 
in the shape of a cream, nitrogen gas was blown into the mixing head which kept it warm at 1 20 degrees C as 
the consistency of mixture turns to 0.3, high-speed stirring mixing was carried out for 2 seconds by 5,000rpm, 
and it applied to homogeneity by the path clearance coating machine which took discharge and 450micro path 
clearance on the smooth release paper. 450micro thickness which has uniform and detailed continuation porosity 
when this spreading object is cooled to a room temperature — high — the polyurethane porous body of the 
shape of a physical properties sheet was obtained. The electron microscope photograph of the cross section is 
shown in drawing 1 . 

[0037] Furthermore, after applying on a release paper, it pressed so that another release paper might be put 
between a spreading lifter and path clearance might be set to 400micro and 310micro, and the result of the 
place and Table 1 which cooled to the room temperature and measured the physical properties of the porosity 
sheet after neglect for three days in ordinary temperature was obtained. Although the physical properties of the 
polyurethane porosity sheet by the wet method marketed as an example of a comparison were also measured to 
coincidence, in softness and fracture point ductility, it turned out that the direction of the porosity sheet of an 
example 1 is far excellent. 
;0038] 
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[0039] 

[Example 2] as A component — the Dainippon Ink & Chemicals, Inc. make and a trade name "tie force NH- 
200" (an ether system urethane prepolymer — ) 1 20-degree C melt viscosity: — 3,500**500 mPa-s and 



isocyanate radical content: — 3.5**0.5% by drum MERUTA 5507 by Nordson, Inc. of the U.S. Heating fusion is 
carried out at 120 degrees C, and i^aaintains at 120 degrees C in an incubatioj^tonk. As a B component The 
Mitsui Chemicals, Inc. make, Trade^Me "Mitsui polyol ED-200" (polyether did^Hb water acid number: 36**2 
mgKOH/g) It considers as the curin^atalyst of 870**100 mPa-s / 25 degrees T5, and a NI ring type amidine 
compound. Viscosity : The San Apro, Inc. make, As a trade name "U-CAT, SA506" and a foam stabilizer, the 
Dow Corning Toray Silicone, Inc. make, **** business crotch ** **** which kept in the tank what blended the 
trade name "SF-2944F" with 50:20:30, and carried out homogeneity mixing at 30 degrees C, and kept A 
component and B component warm at 120 degrees C with the separate pipe after that It poured in with the 
metering pump so that an A components component might grow into the mixing head of made in a limited 
company and a trade name "ISM-206H" 100:5, and high-speed stirring mixing was carried out for 1 second by 
5,000rpm. Into the mixing head which kept it warm at 120 degrees C in order to introduce nitrogen gas 
succeedingly and to ****** in the shape of a cream, nitrogen gas is blown as the consistency of mixture turns 
to 0.5. The colored urethane elastomer epidermis of 30micro thickness on the embossing release paper which 
carried out high-speed stirring mixing for 2 seconds by 5,000rpm, and carried out spreading desiccation 
Discharge, It applied to homogeneity by the path clearance coating machine which took 300micro path clearance, 
and the urethane sinking-in nonwoven fabric of 1.0mm thickness was cooled to the lamination room temperature 
after 3-minute and 30-second neglect at the room temperature. After leaving it at a room temperature on the 
1st, when the release paper was removed, the artificial leather which has 200,000 ordinary temperature flexibility 
or more which satisfies the specification for SUPOZU shoes, and the uniform and detailed continuation porosity 
which was excellent in the appearance of a natural leather tone with 2.5 or more kg/cm of peel strength was 
obtained. The electron microscope photograph of the cross section is shown in drawing 2 . 
[0040] 

[Example 3] With the embossing roll which heated the artificial leather manufactured in the example 2 at 95 
degrees C, the place, the soft aesthetic property, and the feeling of BORYUUMU which carried out post- 
embossing hardly changed before and after embossing, but the artificial leather very similar to the natural leather 
containing sharp embossing was obtained. The electron microscope photograph of the cross section is shown in 
drawing 4 . 

[0041] The eel (porous layer) into which after embossing was compressed to understand with this photograph 
remains, this is before and after embossing and it is thought that it is the reason aesthetic property and a feeling 
of volume hardly change. After the place which embossed the artificial leather manufactured by the wet method 
marketed by reference on the same conditions, and embossing had the remarkable reduction in thickness, and 
became paper-like artificial leather without a feeling of volume while aesthetic property became quite hard. The 
electron microscope photograph of the cross section is shown in drawing 5 . 

[0042] this — a photograph — understanding — as — a wet method — depending — a eel (porous layer) — 
heat — embossing — conditions — a eel — a wall surface — mutual — welding — things — a eel — almost — 
disappearing — a sake — thickness — reduction — remarkable — aesthetic property — hard — becoming — 

volume — admiration — there is nothing — a paper like — becoming — a thing : — ** — considering — 

having . 
[0043] 

[The example 1 of a comparison] In the example 1 , although manufactured by the same approach only of A 
component not using B component, the obtained sheet did not become a porous body only by it being uneven 
and there being a big bubble partially. The electron microscope photograph of the cross section is shown in 
drawing 3 . 
[0044] 

[The example 2 of a comparison] In the example 2, although manufactured by the same approach only of A 
component not using B component, the obtained artificial leather did not form a porous body, but was paper-like, 
had neither a feeling of volume, nor a sense of togetherness, and was the hard big thing of Siwa. 
[0045] 

[Effect of the Invention] Since neither an organic solvent nor a dryer is used for the polyurethane porous body, 
the polyurethane porosity sheet-like structures, and those manufacture approaches of this invention, it excels in 
work environment, and while it is economical and being able to obtain the product of high intensity in efficient 
with a very short production line, in a porous body, a solvent harmful to the body cannot remain at all, but can 
make a very healthy product. 

[0046] There are broad fields, such as the productivity of the alternate product of the product corresponding to 
an environment of a polyvinyl chloride alternative, the synthetic leather by the wet process, artificial leather, and 
a textile workpiece and conventional polyurethane soft foam, quality, and various functional improvement 
products, as an applicable field, and compound-izing with a material besides various kinds is also possible. Since 
especially afterbaking is not needed, the problem also of compound-ization with the material which cannot carry 
out heat desiccation is lost. 



[0047] as a concrete application — high — shoes, furniture, garments, electrical machinery, an electron, building 
materials, engineering works, a medial-application member, its related product^te. exist using the polyurethane 
porosity sheet-like structure with ^^fei the various thickness excellent in the^^hetic leather used for 
physical properties sports shoes, g^Weman shoes, woman shoes, sandals, furniture, a car, clothes, a bag, a case, 
etc., artificial leather, a textile workpiece, impact absorptivity, cushioning properties, endurance, etc. continued. 
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